To the Editor:

A novel coronavirus (SARS-CoV-2), likely spilled over from bats, is causing a nightmarish global pandemic and has ignited a worldwide race for the discovery of effective therapies against COVID-19. The disease severity and lethality are clearly higher in older adults, with notable sex-specific differences. The impact of age on COVID-19 outcomes is reflected by case fatality rates in older patients being up to 100-fold higher than in infants.[@bib1] At all ages, men are more severely affected than women.[@bib1] An ageism-guided reallocation of medical resources to prioritize assistance of younger patients may contribute to the excess mortality in older citizens.[@bib2] Yet, the combined effect of age and gender on COVID-19--related morbidity and mortality mirrors what is commonly encountered in aging research and in major chronic diseases.

According to the geroscience paradigm, some molecular pathways, collectively called "hallmarks of aging," underpin age-related derangements in physiological systems and cellular processes.[@bib3] Noticeably, these pillars of aging are also involved in the pathogenesis of conditions that increase COVID-19 severity and lethality (e.g., hypertension, cardiovascular disease, diabetes). Geroprotective treatments targeting inner mechanisms of aging might therefore be exploited to improve disease outcomes in older adults with SARS-CoV-2 infection.[@bib4]

Among the treatments under investigation for COVID-19, convalescent plasma transfusion has aroused a great deal of interest in the medical community.[@bib5] Preliminary findings from 2 small-scale studies[@bib6] ^,^ [@bib7] have also been welcomed with enthusiasm and hope by the public, as witnessed by their wide media coverage. The US Food and Drug Administration has approved the use of convalescent plasma under compassionate use rules, and dozens of trials have been registered in [ClinicalTrials.gov](http://ClinicalTrials.gov){#intref0010} to test its efficacy and safety for the treatment of COVID-19. The downsize of this therapeutic approach is that plasma transfusions are neither inexpensive nor risk-free; plus, the large-scale distribution of convalescent plasma is logistically challenging. Risks associated with plasma transfusion include infections (e.g., human immunodeficiency virus, and hepatitis B and hepatitis C viruses), anaphylactic shock, transfusion-related acute lung injury (TRALI), and transfusion-associated circulatory overload (TACO).[@bib8] Although the hazards of transfusion-transmissible infections is very low, risk factors for TACO (e.g., cardiovascular disease, lung disease, kidney failure, advanced age) are common in patients with severe COVID-19, which calls for careful recipient selection and judicious fluid volume management. The risk of TRALI is low when antibody screening of donors with prior history of pregnancy or transfusion is performed; however, TRALI is especially worrisome in patients with severe COVID-19 because their pulmonary vessels may already be compromised by the viral infection and associated microembolism. Risks and limitations associated with plasma therapies may be overcome through the use of hyperimmune globulin (HIG) preparations and monoclonal neutralizing antibodies (mNAbs) against SARS-CoV-2. These alternative approaches are now viewed as true game changers in the fight against COVID-19,[@bib9] although the risk of antibody-dependent enhancement following infusion of HIG or mNAbs may not be negligible.[@bib10]

Convalescent plasma is much more than an antibody "soup." Rather, it contains all the "molecular tools" the recipient will harness to heal from COVID-19. The repertoire of plasma-based factors that are transfused alongside with neutralizing antibodies includes anti-inflammatory cytokines, anticlotting factors, natural antibodies, specialized pro-resolving mediators (e.g., resolvins, protectins, maresins), defensins, pentaxins, collectins, plus an undefined number of unknown mediators.[@bib5] This molecular arsenal enhances viral clearance, engages B and T lymphocytes, limits the inflammatory cascade, prevents microembolism, and promotes tissue repair.[@bib5] Anti-SARS-CoV-2 non-neutralizing antibodies that bind to the virus without impeding its replication may still promote recovery through recruitment of innate immune cells.[@bib5]

The foreseeable increasing use of convalescent plasma to treat COVID-19 may also allow the exploration of an intriguing hypothesis in the geriatric field. In heterochronic parabiosis experiments, multiple organs, including lungs, liver, heart, kidney, and brain, can be "rejuvenated" in old mice by synergistic actions of young blood constituents.[@bib11] Indeed, the plasma proteome harbors key regulators of aging.[@bib12] Because of the plausible interaction of aging biology with SARS-CoV-2 infection, the geroprotective properties of plasma from young convalescent donors could mitigate COVID-19 severity in older adults to a greater extent than one might expect from the sole antibody titer. Whether older men experience additional benefits from receiving plasma from young women is also worth being explored. In conclusion, the ongoing COVID-19 pandemic and the lack of effective pharmacological therapies have set the stage for the unprecedented opportunity to test one of the tenets of contemporary geroscience on a large scale.
